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The problem of allocating expanding resources to growing pro
grams is entirely different from that of sharing shrinking funds
among alternative programs. That’s the situation faced by univer
sity administrators today, and it demands entirely new financial
knowledge of them. Here’s a plan to furnish such knowledge—

IMPROVING FINANCIAL INFORMATION
SYSTEMS FOR UNIVERSITY MANAGEMENT
by William L. Kendig
University of Maryland

and Robert A. Levy
Computer Directions Advisors, Inc.

allocation decisions
process, and to utilize financial data
are difficult any time. How
earlier in the decision process.
ever, they were easier to make in However, in many instances,
problems arise when the search for
universities when budgets were
meaningful financial information
growing rapidly than during the
for university management purposes
current environment of static or de
begins. The accounting systems of
clining budgets. Today, university
universities are built around the
administrators are being called
fund accounting concept and most
upon more and more to choose
universities are on the cash (as con
among alternative programs (in
trasted to the accrual) basis of ac
stead of funding all of them), and
counting. Because the cash basis of
accounting is utilized, a number of
to decide how to reduce costs in
problems arise, including:
various areas so that resources can
be diverted to other uses. Thus, the
1. Items which would be treated
decisions which must be made in
as inventories in a business environ
the current operating environment
ment are shown as operating costs
differ from those made in the past.
in the year purchased rather than
Today’s decisions require admini
in the year the service benefits
strators to utilize substantially more
from the inventory are utilized.
knowledge of the financial aspects
2. Some fixed assets, such as of
of the university in the decision
fice equipment, are expensed during

R
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the year of purchase rather than
being capitalized and depreciated
over their useful lives.
3. Major capital expenditures are
reflected only when the funds are
expended with no facilities’ use
charge (depreciation) being added
to operating costs over the life of
the asset in order to give a clearer
picture of the actual cost of various
programs or activities. Hence, when
information concerning program
costs is requested, usually only
costs from the operating budget are
included.
On top of this, the fund account
ing concept has usually resulted in
emphasis being placed on the integ
rity of the individual fund. This, in
turn, has made it difficult to relate
expenditures from one fund to an
other for analytical purposes even
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though expenditures in more than
one fund might relate to a single
program or activity being analyzed.
This adds an additional difficulty
in securing data concerning pro
gram costs since operating funds,
plant funds, etc., are usually con
sidered independent entities.
Most financial reports prepared
in the past were either for internal
budget control purposes or were
prepared to meet some statutory re
quirement. The budget control re
ports generally were not designed
for analytical use, but were de
signed to assist in controlling speci
fic departmental expenditures. As
such, they were useful for financial
control, but often were of little use
for analysis. Hence, many universi
ties have found that they have little
financial information readily avail
able for choosing among alternative
courses of action to solve problems.
This has meant that the analyst of
ten utilizes very imprecise financial
information when making recom
mendations to university manage
ment.
The purpose of this article is
to set forth an outline of steps nec
essary to improve the financial in
formation currently available to
university administrations.
The remainder of this article sets
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forth the steps often found neces
sary to improve the financial report
ing systems of universities in such a
way that meaningful management
information is provided.
Necessary steps

Step 1: A commitment on the part
of top administrators to the devel
opment of improved financial in
formation for decision purposes —
University administrators tradition
ally have not been overly concerned
with the economics of many of their
decisions. The decisions made were
based primarily upon educational
considerations. Educational con
siderations will always have to have
top priority in our institutions of
higher learning. However, in a
period of budget stringency it be
comes necessary to inject financial
considerations into the planning
process at a far earlier point than
previously. Hence, the first step in
improving financial information sys
tems is for the top administrators of
the university to support the need
for improved financial information.
Otherwise, the effort to improve the
system will prove futile either be
cause (1) a good system will be
designed which will provide data
that will seldom be used, or (2)
the system will never be completed
because those elements which re
sist change in any environment will
understand that the effort does not
have support from the top and will
actively resist the proposed changes
at every stage. If it is very likely
that top management support will
be withheld, the program should
probably be dropped before it is
started. The time, energy, and
money which would have been used
in improving the financial system
could then be diverted to some
project with management backing.
In addition to supporting the con
cept of improved financial informa
tion systems, active top administra
tive support is necessary in another
way: helping to define the informa
tion necessary for decision pur
poses. This is discussed in more de
tail in Step 2, which follows.
Step 2: Output orientation in the
design of the system—If a financial

information system is to be useful
in assisting in making management
decisions, it must provide data re
lating to the problems of manage
ment, and it must provide the data
in a manner which is readily un
derstandable by the management
group. Therefore, the second step
in the design of an improved finan
cial information system should be
the definition of the type of data
which should be produced by the
system. Too often one finds system
designers starting at the other end
of the problem, i.e., they begin by
trying to figure out what informa
tion should be entered into a sys
tem and how this information should
be manipulated. Then, at some fu
ture point they attempt to deter
mine what the system outputs will
be. After this is done, a manager
may ask for certain information
from the system and be told that he
cannot get it because provision for
the data was never made when the
system was designed. This arises
because of a lack of understanding
of the needs of the top administra
tors on the part of the system de
signers.
It is far more difficult to begin
the design of an improved financial
information system from an output
standpoint rather than from an in
put level because the output-orien
ted approach requires an extensive
time commitment on the part of
several top administrators (as well
as increased effort and understand
ing on the part of the system de
signers) in assisting in defining sys
tem outputs. However, the eventual
usefulness of the data produced by
an output-oriented system is usually
so much greater than that produced
by an input-oriented system that
the extra effort is warranted. This
approach also moves the institution
away from financial information
systems designed by accountants for
use by other accountants.
2A: Defining the problems of top
management — The time commit
ment of several top administrators
is required in defining the typical
problems which they must solve
and to point out any known defi
ciencies in the current financial in
formation available to solve those
Management Adviser

problems. Most systems designers
are not fully aware of management’s
problems and this step is the neces
sary starting point for improving
the financial reporting system. A
typical educational management
problem might be to determine the
total resources available to any aca
demic department during a stated
period. This example sounds simple,
but in reality is quite complex. It
will be discussed further in the sec
tions which follow.
2B: Translating the problems into
financial information needs — After
the typical problems are defined
the administrators and the systems
designers should work together on
deciding the type of financial in
formation necessary to assist in solv
ing those problems. This financial
information then forms the key to
the data base needed to support the
improved system. Let us carry the
example set forth previously (in
Step 2A) a bit further. In order
to be able to determine the total re
sources available to any academic
department, one must delineate the
possible funding sources. First,
there is obviously the regular oper
ating budget of the institution.
Next, one would have to decide if
any type of instructional materials
funds are available to the depart
ments outside the normal operating
budget and if these should be in
cluded. Third, how does one handle
contracts, grants, and direct gifts?
If contracts, grants, and direct gifts
are to be included, but if they do
not coincide with the academic year
or are multi-year in nature, how
should they be handled for report
ing total resources available to an
academic department during any
one year? In addition, what special
fees are collected by departments?
How are departmental revolving
funds to be handled? After answer
ing all these questions, the systems
designer can work with the guide
lines and definitions provided and
identify the necessary data elements
at a very detailed level. Hence, we
have gone from the general prob
lem statement (determine the total
resources available to any academic
department during a stated period)
to the identification of specific data
March-April, 1973

elements needed to solve this prob
lem.
2C: Designing an appropriate re
porting structure — It is not ade
quate simply to determine the type
of data to be stored in a data base.
In order to be useful the data must
be presented to management in
some structured and systematic
manner. In an output-oriented finan
cial information system this requires
the design of tentative output re
ports at the initial stage of the sys
tem design. This is necessary so that
everyone can see and comment
upon the planned output reports
while it is still very easy to intro
duce change into the information
system.1 Briefly, the report formats
must be tailored to the specific
needs of each institution, and pos
sibly to the needs of various parts
of each institution. Moreover, they
should allow comparisons to be
made, trends to be established,2 and
should highlight the items which
management ought to consider most
important. (See section titled “Ben
efits to management” appearing on
page 31.)
Step 3: Determining needed
changes in the account coding struc
ture— Probably the key element (and
one of the most mundane tasks)
associated with any financial re
porting system is the development
of the coding structure for the ac
counts. The account codes assigned
limit the number of ways in which
financial data can be readily re
assembled using EDP equipment to
answer management questions. The
coding structure is usually the
major limiting factor in securing
adequate management information
from present systems. In many in
stitutions, the account coding struc
ture adequately provides informa
tion for statutory purposes and to
guarantee fund integrity, but not
1 Discussion of output report design in
Kendig, William L., and Johnson, Thomas
D., “Developing Systematic Reporting
Structures,” Management Adviser, Jan
uary-February 1972, pp. 20-26.
2 For more information concerning trended
financial statements see Kendig, William
L., “Common-Size and Trended Finan
cial Statements,” Mergers and Acquisi
tions, Spring, 1971, pp. 4-11.

Programs unlikely to receive top man
agement support should be dropped
when it's apparent that such support
is not forthcoming; time, energy, and
money will be conserved.
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EXHIBIT I
Digit 1

Fund

Digits 2 & 3

Program (source of revenue, function of expenditure, or classification of
balance sheet accounts)

Digits 4-6

Agency (three digits to show the detailed source of funds received or
expended)

Digits 7-10

College & Department (first two digits for college or major organizational
unit; the next two indicate departments)

Digit 11

Self-check digit (to assist in locating coding errors)

Digits 12-15

Project (used to identify specific research projects, grants, contracts, and
data for auxiliary operations)

Digit 16

Object of expenditure major category

Digits 17 & 18

Object of expenditure detail

for the newly defined information
needs of management.
Utilizing the information devel
oped in Step 2 of the system design
procedure, one can now analyze the
information and reporting require
ments and determine (1) what ad
ditional information currently not
collected in the accounts will have
to be added and (2) what changes
will be required in the current cod
ing structure to provide the infor
mation in the format needed by
management. Changes of the cod
ing structure to provide manage
ment information usually require
expansion of the number of digits
in the structure and possible rear
rangement of the entire account
coding structure. Therefore, when
the financial information system is
being reviewed one should take the
opportunity to review the concep
tual framework for the entire ac
count coding structure. In reviewing
the entire conceptual framework of
an account coding structure, one of
the most significant problems usu
ally encountered is a lack of con
sistency in coding. This means that
while object of expenditure coding
information may be the fifth through
the seventh digits in one instance,
this information might be located in
positions six, seven, and eight under
other conditions; or, for a multi
campus system, the campus identi
fier is located in the second digit
except under several exceptional
circumstances. These exceptions
make the accounting system lose
much of the flexibility which should
be derived from an automated sys
tem. If there are numerous excep
tions (and there usually are) it be
30

comes almost impossible to write a
computer program to reassemble
the data in a manner meaningful to
management.
An example of what might be
considered a good coding structure
and an explanation of the coding
structure elements is given in Ex
hibit 1 above.3
One word of caution must be
given here. Any changes in the es
tablished account coding structure
must recognize that while addition
al information may be needed by
management, much of the old data
previously collected will also be re
quired in the future. Hence, if the
coding structure is changed, it is
generally advisable to operate two
systems in parallel for a period of
time to insure that the newly de
signed system will actually provide
the data necessary for ALL pur
poses. The length of this parallel
operation will vary; however, it
should at least encompass a cycle
which includes the generation of all
major output reports.
Step 4: Drafting a document de
scribing the accounting system —
Many established financial systems
are virtually impossible to under
stand and to work with without
years of experience because they
are not well documented or not
documented at all. The details of
the system are carried in the heads
3 Utah Coordinating Council of Higher
Education, Higher Education Account
ing Manual, November, 1968, published
by the Educational Resources Informa
tion Center (ERIC), Report #ED-031152, Chapter VII. Detailed examples of
the use of this coding structure are pre
sented in the ERIC document.

of employees of the controller’s of
fice. Hence, when developing a sys
tem to improve financial informa
tion for management purposes a
document describing the account
ing system should be drafted. This
should set forth in detail all the
intricacies of the accounting system
and should provide clearly under
standable examples of the material
being discussed. This document
must often be relatively long in
order to thoroughly explain the sys
tem.4 This documentation not only
allows one to understand the sys
tem readily, but provides the basis
for future modifications of the sys
tem to meet changing conditions.
Step 5: Redesign input forms for
ease of capturing the necessary data
for the financial information system
—It should not be assumed that the
input forms used with the current
financial information system will be
adequate with a new system. It is
often advisable to change the forms
utilized by the departments to pro
vide input for the system if for no
other reason than to attempt to
simplify the clerical work associ
ated with the new system.
Forms with most of the coding
preprinted can often be developed
at the same time that the expanded
coding structure is implemented.
Thus, while the new account code
may be larger there is often less
work to be done in the operating
departments.
Step 6: Program, debug, and test
the system—The automation of a
financial information system is de
pendent upon detailed evaluation
within our principal areas: (1) In
put format, content, and frequency;
(2) Record and file structure; (3)
Data handling; and (4) Output re
quirements. Each of these four
areas is discussed briefly below.
(For ease of exposition, the topics
are treated separately. In practice
they are, of course, highly interde
pendent. )
Inputs will vary widely as to
quantity, quality, frequency, means
of receipt, and content. The analyst
4 For an example of such a document
see Utah Coordinating Council of Higher
Education, op. cit.
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The analyst must know the kind of output desired—printed copy, punched cards, tape, micro
film, etc., and he must know the necessary format and contents as well as the distribution.

must determine what method is be
ing used to originate the data; he
must select the most efficient way
to convert the data into computerreadable form; he must appraise
the need for, and the means of,
data verification. In undertaking
these analyses, the analyst will have
to study data format, message
length, whether data arrival will be
random or systematic, and whether
the content will be primarily nu
meric or alphabetic. Additionally,
he will need to consider: hourly
rates of data input; daily volume;
and weekly, monthly, and annual
peaks for data origination.
Once the nature of the input
stream has been adequately exam
ined, the next step is the review of
record and file structure. How
much historical data will be
needed? Should it most efficiently
be maintained in random order, or
chronological order, or alphabetic
or numeric sequence? What should
be the format of the historical files?
Should they be stored on punch
cards, or magnetic tape, or disk?
What will be the rate of file activ
ity? Will the files be irregularly in
terrogated for selected items of in
formation, or will all information
requests be satisfied by standard
ized reports? These are some of the
questions which must be resolved
in designing this phase of the
system.
At the core of the automated
system are the procedures for data
handling (including data aggrega
tion and rearrangement, calcula
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tions, program logic, and the oper
ating environment). The system
may be principally analytical, or it
may tend more toward data sum
marization and reporting. Which
ever the case, the distinction is crit
ical; it will likely dictate the choice
of programing language, and it
may even influence the selection of
computer hardware. Programs may
be run at the computer site, or they
may perhaps be run more conven
iently from remote terminals on
either a “batch” or “time-sharing”
basis. Systems execution may be
constrained by the calculating
speed of the computer, or it may
be dependent upon the computer’s
ability to digest massive amounts
of data. The utility of the system
may be directly correlated with
rapidity of turnaround, and with
the availability of high-speed com
munications links between machine
and user. Data may have to be preprocessed on smaller and less ex
pensive computers to convert it into
a form more readily processed by
large-scale machines.
Finally, and most importantly,
the analyst must consider output
requirements. He must know what
kind of output is desired—printed
copy, punched cards, tape, micro
film. He must know the necessary
format and contents, as well as dis
tribution, volume, frequency, and
the need for retention. As men
tioned above, the design of a finan
cial information system must be
output oriented. This same require
ment applies also to the process

of automating the system. A de
tailed evaluation of system objec
tives and output utilization will be
of paramount assistance in setting
input specifications, designing rec
ord and file structure, and select
ing appropriate means of data
handling.
Benefits to management

Benefits to management of an
improved financial information sys
tem are multiple. For example, a
key item report relative to total re
sources by each academic depart
ment is presented in Exhibit 2, on
page 32. This type of report iden
tifies the dollar amounts provided
to each department from a variety
of sources.
Among the extensions of this
basic report are the following: (1)
a comparison between the amounts
provided and the uses to which
they are applied (e.g., are instruc
tional materials funds being used
to supplement the operating bud
get; are they being used for pur
chase of departmental equipment;
or are they being used for their
intended purpose?); (2) a tabula
tion of unexpended funds for nonbudget items (revolving funds, di
rect gifts) together with a determi
nation of the reasons for accumu
lating balances; (3) computation
of variances between actual and
budgeted expenditures, by category
of expenditure, for such items as
faculty salaries, travel, communi
cations, and equipment; (4) an an31

EXHIBIT 2
Resources Available to Academic Departments
Academic Year 19XX-XX

alysis of the computed variances
to ascertain their causes; (5) a
breakdown of costs by department
on the bases of credit hours, con
tract hours, degrees granted, num
ber of students, and number of fac
ulty members; (6) an evaluation,
campus-by-campus in a multi-campus environment, of costs for cor
responding programs, degrees, and
academic majors; and (7) an ex
amination of the relative success
per faculty member and per de
partment in attracting contracts
and grants.
The sample report presented as
Exhibit 2, and the various exten
sions described above, are substan
tively more than an exercise in
arithmetic. They can, for example,
critically affect the interpretation of
budget allocations among depart
ments. To illustrate: While the op
erating budget is certainly reflec
tive of the major sources of funds,
it at times is not reflective of all
sources of funds. Inspection of the
operating budget may indicate that
a particular department is under
funded with regard to an individ
ual budget category such as equip
ment. But preparation and review
of a report like Exhibit 2 might
32

reveal a substantial amount of
funds allocated to acquisition of
equipment from other sources (e.g.,
an equipment grant from XYZ
Foundation).
Ultimately, the information de
rived from an improved financial
reporting system can be used to de
velop sophisticated models. These
models may be designed to sim
ulate day-to-day operations; they
may provide warnings concerning
potential problems; and they may
offer projections of departmental
needs under alternative conditions.
It is not our intent to discourse at
length on model building. The in
terested reader is referred to the
many publications produced by
WICHE (Western Interstate Com
mission for Higher Education)
and its successor organization,
NCHEMS (National Center for
Higher Education Management
Systems).
Summary

Universities are finding it nec
essary to place more emphasis on
the financial aspects of operations
while making difficult resource allo
cation decisions. However, admini

strators often find it difficult to se
cure adequate financial data from
their current financial information
systems to provide support for de
cisions. This article has set forth
six steps usually necessary to pro
vide a substantial improvement in
the financial information system of
a university. They are:

Step 1—A commitment on the part
of top administrators to uti
lize the improved financial
information for decision
purposes.
Step 2—Output orientation in the
design of the system:
A. Defining the problems
of top administrative
management;
B. Translating the prob
lems into financial in
formation needs;
C. Designing an appropri
ate reporting structure
for the institution.
Step 3—Determining needed chang
es in the account coding
structure.
Step 4—Drafting a document de
scribing the accounting sys
tem.
Step 5—The redesign of input forms
for ease of capturing the
necessary data.
Step 6—Programing, debugging, and
testing the system.
The output orientation of the
system requires the assistance of
several top administrators in defin
ing the system outputs. While it is
difficult to secure the commitment
of time on the part of these busy
men, it is the only way to ensure
that the system will produce the
data necessary for management
purposes. After the system is com
pleted, it should produce data
which can be combined with out
put data (such as weighted credit
hours, enrollment, etc.) to make
trade-off decisions for academic
purposes. It should also provide an
alytical data to allow better cost
control. Better cost control should
allow resources to be diverted
away from some current activities
to other more worthy educational
purposes.
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